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ABSTRACT 

Children iiagnosed with environaen tally based failure 
to thrive early during their first year of life were seen at 12 and 
18 months for assessment HI psychological develo^^nt (cognition,^ 
language, symbolic play, and behavior during testing). Based' on a 
transactional model' of outcome, factors reflecting biological 
vulnerability (wasting and stunting) and family edblogy (income 
level, family site, and ratio of adults to children) vere correlated 
with outcome measures. Predictions that outcome would reflect 
biological vulnerability and family ecology were upheld for Bayley 

Symbolic Play scoresi at 18 months but 
other measures: Children who were less 
and who were from families with higher 
cognitive develofawot. Children who were 
less malnourished and from families with higher incogs and a higher 
ratio of adults to children- had higher $ymbolic Play scores. Findings 
underscored the utility of a transactional model in predicting 
psychological outcome ^f or childhood disorders such as failure to 
thrive. It was suggested that models d research and clinical 
intervention in failure to thrive should consider the conjoint 
influences of the child's nutrifional status and family ecology, 
especially the impact of resources and their allocation on 
psycholdgical outcome. (Author/RH) ^ 
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Abstract 

Children diagnoseiS vith environmentally-based failure to thrive early 
during their first year of life were seen at 12 and 18 sonths for assessoent 
of psychological developisent (cognition, language, symbolic play and Behavior 
during testing). 'Based on a transaction^ model of outcrane, factors reflecting 
biologic vulnerability (wasting and stunting) and family ecology (income 
level, family size, ratio of adults to children) were correlated with outcome 
measures. Predictions that outcome would reflect biologic vulnerability and 
family ecology were upheld for Baylcy Mental Development Index and Symbolic 
Play scores at 18 w>nths but not at different ages or for other measures. 
Children who were less malnourished at stu<ty intake and from families with 
higher income levels had higgler cognitive development. Children who were less 
V malnourished at study intake and from families with higher incone levels had 
higher cognitive development. Children who were less malnourished and from 
families with higher Incomes and a higher ratio of adults to children had 
higher Symbolic Play scores. Findings underscore the utility of a transactional 
model in predicting psychological outcome for childhood disorders such as 
failure to thrive. Ifcjdels of research aud clinical intervention in failure to 
thrive should consider the conjoint influences of th& child's nutritional 
status and family ecology, especially resources and their allocation on 
psychological outcome. 
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Early Psychological Outcome In Failure to Thrive: 
Predictions from a Transactional (iodet 

* » 

* 

Environmental.ly-based failure to thrive is a common pediatric 
conditioif* which Is associated with psfgjcho logical vulnerability. 
Preschool children who present with failure to t^lve Jare a 
higher incidenee of behavioral problems than^tched controls 
(Polltt & Eichler, 1976). Significant cognitive ai4 learning 
deficits have also been noted in preschool and school aged children 
who were hospitalized for failure to thrive as Infants (Huf ton & 
dates, 1977; Singer, Drotar, Fagan, Devost & Lake, 1983). Some 
children with a chronic history of failure to thrive (psychosocial 
dwarfism) also develop severe behavioral disturbances (Money , 
Wolff & Annedllo, 1972; Patton & Gardner, 1963; Silver & Flnkelsteln, 
1967). Although the association between psychological risk and 
failure tp thrive Is relatively well established, the factors 

/ 

f * t 

which contribute to psychological vulnerability within this population 
have not 'been well documented. Failure to thrive Is an Ideal 
condition in which to study the 4evelopment of psychological 
vulnerability versus resilience in accord with a transactlcmal 
model (Sameroff, 1975; Sameroff & Chandler, 1975) for the following 
reasons: (1) poor weight gain which occurs in the absence of 
phyMcal disease provides an objective physical marker irtilch 

i>^entif?es a population of children at risk for behavioral disorders 

N 
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early in life (Bithooey & Ralbbun, 1983); (2) f ?Uure to thrive is . 
associated *d.th family envirotuietital stresses which may effect 
psychological development (JSvans, Seinhart & Succop, 1972; Drotar 
& Malone, 1982; Leonard, RhysMS & Solnit, 1966) (3) children who 
present with failure to thrive as infants have pl^sical and psycho- 

i 

logical outcomes ranging from disturbances which severely compromise 
psychological adaptation to milder problems which arc not as 

a 

disrupttjre (Drotar, Malone & Uegray, 1979, 1980a; Hufton & ^tea, 

1977). - 

Environment aljly based failure to thrive is a psychosomatic 
condition which" represents the end point of a chronic process that 
may effect plyslcal at^/of psychological functionlt«. By the time 
rate of wel^t gain is sufficiently coapromlsed to warrant pediatric 
hospitalization, malnutrition may be significant enough to affect 
social responslvei^ess and influence caregivers (Polltt, 1969, 
1973). Sltice the nutritional ^eflclts associated wl^ failure to 
thrive are not often reverse by acute pediatric hospitalization 
(Wools ton, 1983), the chUd's nutritional status and/or physical 
condition at hospital admission can be construed as biologic risk 
factors which may affect psychological outcome. The failure to 
thrive child's biologic vulnerability interacts with a broad range 
of environmental conditions including a dysfunctional maternal 
child relationship and family stressors (Roberts & Maddux, 1983) . 
For example, one important stress may be the discrepancy between 
economic resources that are available and/or allocated for the 
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child* s care and feeding versus What are, necessary for optimdl 
developmental outcomes. Tot family Income sets an upper limit - 
to resources that can be allocated to the failure to thrive child " 

$ 

I 

versus other family ushers, especially other children. In addition 
families with many young children and few adult caret^^rs may not 
be able to invest as much time and energy into the development of 
the failure to thrive child as families with forer children* 
especially without access to day care or funds for baby sitters 
(Beile, 1982). 

' Thtf purpose of tte present stu^ was to assess the efficacy 
of a transactional model in predicting early outcome. Based on 
' assessmei^ of length and weight, two measures of physical status, 
wasting and -stunting were assessed as biologic risk factors. 
Children with severe wasting often have reduced muscle ^mass and 
may require acute nutritional treatmepft. In contrast, stunting 
signifies a reduction in body lei^th which is indicative <if chronic 
undernutrition (Waterlow, 1972; Waterlow & Ruttishauser, 1972). 
Three measures of fasily ecolosr were assessed as risk factors t 
income level, family sise, and the ratio of adults to children. 
In this conceptual framework, f aaily sise reflects the- consumers 
of resources and the ratio of adults to children assesses the 
available adult caret^ers relative to the number of children. 

In accord Vith a transactional model, early psychological 
outcome in failure to thrive was expected to relate to two. factors 
in combination: (1) the ^child's physical state <or biologic 
v:ulnerabaity); and (2) family ecology. 
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Method 

Selection Criterion 

The following criteria selected children free of oajor organic 
deficits in accord with pediatric diagnosis of failure to thrive 
(Bithony & RatHmn, 1983; Schmitt, 1979): (1) weight at or below 
the 5th percentile based, on nonss CBaalll, Dried, Johnson, Reed, 
Roche, Moore, 1979); (2) absence of aajor organic conditions ttet 
cooid directly affect capacity to gain weight and/or cogalti^ 
deVelopaent as Indicated by physical and laboratory eacaslnatlon, 
including complete blood count and urinalysis; (3) de&onstratlon 
of weight gain in hospital (Schiiltt, 1979) . 

V 

Subjects . 

The oean age (n*68) at study intake waa 4.9. (range 1-9 
ifonths for 44* sales and 24 feoales from 65 faalUes. including 
three sets of twins. Children tended to be latter borns (neaa 
birth order - 2.6y froa disadvantaged faoilles in urban neighborhood! 
Fifty-four families (82X) received welfare. Other faailkes _Jn- 11) 
were working class _gl-3.7) based on Holllngshead & BedUth (1958). 
Other^'faaily demographics were as follows! mean Income, $5,800, 
family size (M"5), and nuid»er of children per family ^-2.5). 
^Subject Recruiti^nt and Sample Attrition 

Out of the remaining 76 families, U (15%) are no longer 
enrollea In the study because they moved out of the area, could no 
longer be located or refused further. participation. Families In 
the attrition sample did not differ significantly froa the study ^ 



group in demographic characteristics nor did tYm children differ 
in age, physical growth or cognitive developi&ent at study intake. 
Int ervent^on 

Followii^ hc^pltalisation, families were randomly assigned to 
one of three interrentions, each of %^ich involved working with 
family meoberSir ia their homes but' dlfferd,d with respect to the 
frequency of contacts axxd foeos o£ intervention. In two int^t- 
vent Ion plat^, parents or £aaily iM^jbens were seen for weekly hosie . 
visits for an average duration of one year. In aw less intensive 
intervention, family mei^rs ware s^n for an avexage of 6 visits 
over a* year. T^pe of intervention was exj^cted to affect long-term 
outcome rather than initial outcomes (12-18 months) which were 
o'btalned While myst fa&llles ve^e still receiving intervention* 

Assessment Procedures 

Outeotsie laeamires ^^te chosen for reli^ility of scoring; 
feasibility of administration and sensltlvl^ to the nurturing and 
stimulation deficits that characterise failure to thr J,ve# and 
in^uded^pli^slcal growth, height, weight, and head circumference, 
cognitive development as assessed by the Bayley Scale of Mental 
Development. A nun&er of derived growth measures werfe also calculated 
including: Wasting was calculated on the basis of the percentage 
of the <diild*s weight that is typical for a given height, as 
calculated on the weight/height scale on the growth chart. 
Higher scores reflect greater iti^airments. Stunting^refers to the 
percentage of expected length for age and was calculated by comparing 

« ■ * 
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the child's length with the nojcm for>a given age a»l dividing the 
chUd's height by the average hei^t for that age. 

Additional p^chological neasuxes included rating 9cale« 
adapted from the Infant Behavior Record (Bayley, 1969) which 
assess the chUd's behavior during testing on a flwe point scale 
(a score of 5 the nbst adaptive rat log) in the following 
areas: Coqperatlvi^nees; a>ject Ori^tatlonJ Social Orientation, 
and Coal Direct edness.* LanguAge ablUty was detenained In children 
18 months and older via a battery used by White, Itohaa* Antanoca 
and Shapiro (197S) In a study of the competence of preschoolers 
fran different socioeconoilc backgrounds. Finally, c^aciiy to 
represent fatpe^rlence in the non-verbal medlua of play was assessed 
by the Symbolic Play Test (Lowe, 1975), a structured procedure In 
which the child is given sets of play objects according to a 
standardized format ai^ observed In spontaneous play. 

Results 

Physical Growth and Development at Intake 

• The means ami standard deviations for physical growth and 
psycholo^cal variables are shown In Table I . 

c ^ 

Insert Table 1 

I. ■ L 



/.t hospital admission, nean rate tf weight gain was more than 
two standard deviations (less than the 5th percentile) below the 
norms for age (Hamlll et al., 1979) compared to a mean percentile 
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Jt birth of 32.7. At intake, the tnajorlty of'childr^ 59 (872) 
sho* at Uast a nlld degree of vesting ^-1.5. SD^).8) and 32 
(53X) a Blld degree of stunting _g.0.7. SD-0,7), On the other 
hand, intellectual functioning baaed on the Bajiey Mental I>evelop«aat 
Index Ooil) JH:99.«..ffl».lfr.8) is vlthln,nor«l l*.lts. Beh«,lor.l 
ratings ^-11.2. indicate low^r than optl«l functioning 

based on a iaaxl»ia score of 20, 
fhysical and Psycholoi^ cal Outcone 

As shown m iable 1. |the Bayley Mental Development Index 
(MDI), scores on the Syoholic Play Test and Language V«) ill ty are 
In accord with that of norjaative sanples. 

To assess the effect of treatment modaUty on early outcome, 
multivariate analyses ^f variance (MA!«)VA) vere conducted on ^ 
physical growth Cheight. weight, and head circumference). Bayley 
MDI and Behavioral Ratings at intake, 12 and 18 months. Onc-^y 
analyses of variance were also conducted on SymhoUc PUy scores 
and Language ability at 18 months. In accord with ejcpectatio/s, 
none of these analyses show main effects of type of treatment. 
However, the early growth and development of children is above the 
level of ii^lrments generally found in this population. . Median 
estimates of risk for serious intellectual impairment are 20X and 
growth impairments 25%. 
Predict ions of Outcome 

Predictions based on a transactional model were tested by 
separate stepwise multiple regression analysis for each outcome 
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meteure at 12 (BayJ^ey MD I and Behavioral Ratings) and at 18 months 
(Bayley MDI, Behavioral Ratings, Syabollc Play, Language Ability). 
In each analysis liniependent variables Included phjrslcal status 
(wasting and stunting) and £aiallp ecology (total faslly Income, 

4 

family sise and ratio of adults to children). Significant findli^i 
fron these regression analyses are shovn In Table 2. 

«• 

^ — ■ I 1- i- ' 

Insert Table 2 



The B^ley HDI at 12 months of age relates to the ruHo of 
adults to, children ^<.05). (^ildren fr^a families Which had 
higher ratio of adults ,to children: had higher scores on the Bay ley 
at 12 months. On the other hand, a single physical status variable, 
vastlng accounts for the most variance In Behavioral Satlngs at 12 
months. Children with less severe wasting at admission (lower 
scores) draonstrate more adaptive b^avior <.05)> 

Predictions of 18 month outcome follow a different pattern. 
Family Income and wasting predict Bayley MDI Xe.<'*>^)' ^ley MDI 
Is associated with higher family Income and lower wasting. Family 
income, number of adults to children, and wasting relate to Symbolic 
Play <.01), Higher Sjrmbollc Play scores are associated with 
higher family lncon«, a higher number of adults to children and 
less severe wasting. Wasting correlates with Behavioral Rating 
^<.05). Children with less severe wasting show more adaptive 
behavior ^<.01). Finally, higher language scores at 18 months 
arc associated with a higher ratio of adults to children (p ^.01). 
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Discussion 

These findings d^ynstrate the Bxplatmtory power of a trans- 
actional model i^lch Includes biologic and family ecology risk 

factors in predictlooa of cognitive development and rf!present4«^ 

• • • 

tlonal ability at 18 aonths of age in young children initially 

hospitalized for failure to' thrive during their first year of 

It 

life. For tl^e measures, nel their nutritional physical status or 
f aally varla))las yielded as strong a pr^lctlon as th^se variables 
in ccmblnatlott^ Although the. s^dfle nanner in which fooily 
structure and resources and nutritional status affect social 
Interactions between children and their caretakers Is not known, 
Pollltt (1969, 1973) has described an Interactional model of 
malnutrition emphasizing the mutual cwitrlbut Ion of child and 
family environment whlth may also be relevant to the understanding 
of failure to thrive outcome. It Is likely that failure to thrive 

children Who are not severely malnourished when Jirst hospltali^ai 

* . 

are more stimulating, socially responsive partners In Interactions 
With adult caretakers than ffialnonrlshed children lAp are of teoa 
wltMr£wn an! less able to engage 'adult .aribtakers In Interactions. 
The child's ability to claim the time and attention of a^ult 
caregivers may be an Isportari^ccoapensatary factor^ especially In 
an impoverljshed^ environment » On the other hand, dlsolnlshed social 
responsiveness may be especially problematic for children In 

m 

families vh6 are already llfadted by low econcmlc resourced and few 
adult caretakers* 
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Predictions based on a transactional «.del of biologic vainer- 
abiUt, and f ally ecology were not equally effective at each age 
or vith evety »ea».re. A transactlo^l -odiSl -ay be -ost applicable 
to develop»ental functions such a^^cognitive development and 
representational play that may r«i«iie the physical presence a«d 
avalUblllty o£ adult caretaiers for optl«al development. The 
significant predictions based on wasting suggests that the child's 
initial nutritional state may have a longer term Influence on 
sdaptlve behavior. The fact that predictions of outcome were much 
stronger for wasting than for stunting reflect differences in *.t 
these meiures ass... .*.terlo«. 1973) and the potential relationship 
to family environment. In contrast to stunting. «.stlng Is -ore . 
reflective of acute nutritional status »hl«* in turn may be more 
related to behavior and hence to longer-term psychological competence. 
I„ future research, it vlll be useful t, assess predictions of 
.ttach-ent and socl.l-e«,tional development -hich are often disrupted 
in failure to Uirlve (Gordon & Jameson. 1979). 
R»i.«rall»ablllty of Findings 

Cross-vaUdation of these findings Is warranted in ,!» 
of the special characteristics of the present s««.le and the 
heterogeneous nature of failure to thrive. Baaed on a highly 
disadvantaged urban sample, the present findings may not, be as 
applicable to failure to thrive associated with »o,e advantaged 
f,„iUes. Chatpor and Egan (1983) have Identified a subgroup of 
failure to thrive characterized by a dysunctlonal relationship 
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between mother and chUd rather than depletion of family economic 
resources. Environmental variables predictive of psychological 
outcome in this subgroup 'would be more likely to reflect the 
quaUty and structure of parent-chUd relationship rather than 
family resources. 

The present sanple also lncln«ted chUdren who were Identified 
early in Hfe (on the average of five months of age) and recruited 
by chart r^lews of hospitalized childr4 and vigorous effects to 
encourage pediatric identification. Failure to thrive children 
recruited at this age and lu this manner may hare lesser degrees 
,of impairment then samples comprised of children with more chronic 
histories of poor weight gain or those referred by pediatricians 
(Fitch et al., 1975; Singer & Fagan, in press). Future studies 
are needed to determine the generallzabUlty of these findings to 
studies of recovery among chUdren who deminstrate severe Impairments 
at point of identification as well as to untreated chUdren. 

Future studies al^t concentrate on the nature of the allocation. 
Some disadvantaged faiiUes are much pore efficient than others in 
setting priorities on food, time, and parental attention in the 
context of limited resources (Belle. 1981; Bolton, 1983) and 
conflicts between parental needs and those of their c^iildren 
(Trlvera, 1978). It is also possible that a^essraent of social 
support (Cobb, 1974), family stress, density (Waldrop & Bell, 
1964) Of soclar interact ion (Burgess & Conger, 1978) would yield 
predictions equal to our better than the measures of famUy 
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treaunent of nutritional deficiencies associated with failure to 

\ 

thYlve, as recromnended by some* pediatric researchers (Kerr, Ashworth, 
Poult or, Seakins. Spady & Wheeler. 1973). Clinical laterventlons 
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ecqlogy used in pWsent study. Intriguing questions remain 
conperning the interrelationship between family social support arid 
resource iaiocattoi(. For example, it is quite possible tl4t a 
high level of faoily support allows »ore efficient utilitation of 
personal and economic resourc^ knd hence better psychological 
outcooes. 

Clinical iBpli cations 

The present findings suggest that it is reasonable to extend 
the focus of cUnlcal assessment in failure to thrive to a broad 
range of variables iwluding the child's physical status, family 
resources and structure. The variables used as predictors in the 
present stuify h«^e tte advantage of objectivity and can be obtained 
by professionals in a variety of settings. For exaa^ile, physical 
status as assessed by wasting and stunting can be readily obtained 
by applying conversions to the growth data usually obtained for 
each failure to thrive child. It is also possible to assess 
family size, income, and the number of adults to chUdren via 
interview and observation. . , 

The present flndix^s have ingjlicstions for cUnlcal intervention 
in failure to thrive. To the extent that initial physical and 
nutritional status is relevant to psycholog^Lcal outcome, it may be 
important to initiate a vigorous and prolonged approach to the ^ 
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"i* the ,»Uies Of f^x„. ^^^^ 
relevant aspects of .^i,^. ,„ 

sisnlfica™ resource proble„ «,.v,n.flt ^reatXy frc advoc«:, to 
enable the. to procure econo^c or nutritional resource, that are 
POtenti.ll, avauable but ad-inistered b, bureaucratic agencie. 
"hich can present fonldable barriers (Hagi. „80; Piven » Howard 
1971). The use of enabling or ea^werlng strategies (Biegel 
1983; Kagel. to help families actively negotiate on th^ir 

own behalf not only can ^eld direct benefit. f,r the fa.ii, ^ut 
enhance parental sense of efficacy (Bandura. 1977). I„ addition 
to directly addressing resource depleUons. helping f«.iii., 
Change .the way resources are allocated to failure to thrive children 
«ay be a very useful i«ervention. Fanilies «ho oparate i„ a 
contact of severe resource scarcity can be helped to set priorities 
for resource allocation „hid, give priory clai. to the „re ' 

vulnerable failure to thrive rhiiji , 

^ to tnrlve child, at least for a tine (Drotar & 

Helone. 1982; „,„^^, ^^^^^ ^^^^^^ ^^^^^ 

intervention i, failure to thrive eight be profitably b.s«. on - 
ecological »del, vhich s^^clfy the iaterrelaUonships a»ong 
fanaiy ecology, parent-child interaction and outco« (Garbirino. 
1977) and the parental c,lng strategies necessitated by the 
unique stresses (e.g. . f i„„„s. deaUng with bureaucracies. 

cf.e^ associated with econobic disadvnntage (Gee... 1,79; Stack 
1974). c • * 
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Multiple Correlations Predicting Psychological Outcoae 
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